SUMMARY
Extradural bupivacaine is the most effective method of providing analgesia for women in labour, but its use is associated with unwanted side effects. Sympathetic block is undesirable for both mother and fetus, and motor block may lead to an increase in the requirement for assisted delivery. In addition, the risk of systemic toxicity is present. The use of extradural opioids may avoid or reduce the adverse effects of the nonselective local anaesthetic agents.
Fentanyl, morphine and diamorphine have been given extradurally with some success, but are accompanied by complications, such as pruritus, which may be severe. Extradural administration of methadone for postoperative pain relief has been found to be effective and safe, with a duration of 5-8 h [1] . This study has assessed the effects of extradural administration of methadone 5 mg to primigravid patients in early labour.
PATIENTS AND METHODS
We studied 42 patients in early labour who had requested extradural analgesia. Those who had progressed beyond cervical dilatation of 4 cm or had already received an opioid were excluded. Informed consent was obtained from participants and the study was approved by the Hospital Ethics Committee.
The extradural space was identified at the L2-3 or L3-4 interspace and a catheter inserted. The patients were allocated randomly to receive methadone or saline. The solutions were prepared and coded by a second investigator and injected by an anaesthetist who was unaware of the identity of the solution. Patients in group 1 received normal saline 10 ml and those in group 2 received preservative-free methadone 5 mg in normal saline 10 ml. If pain relief was unsatisfactory, the time was noted and the patients were given a test dose of 0.25 % bupivacaine plain solution 3 ml followed, in the absence of complications, by a further 5-7 ml. Subsequent top-ups of 0.25% bupivacaine were given on demand by midwives, following routine practice in the Queen Mother's Hospital.
The investigator unaware of the solution given recorded the age, weight, height and cervical dilatation for each patient and undertook subsequent neurological assessments. Pain was assessed using a 10-cm visual analogue scale before insertion of the extradural catheter, for overall pain during labour and for pain at delivery. The level of sensory block was assessed at 2-h intervals, using loss of sensation to ice. Motor block was graded at the same intervals as: grade 0 = no weakness; grade 1 = able to raise a straight leg; grade 2 = able to flex knee; grade 3 = unable to flex knee.
The doses and times of subsequent top-up doses of bupivacaine were recorded, as were the neonatal Apgar scores at 1 and 5 min. The complications of hypotension (SAP < 100 mm Hg), nausea, vomiting and pruritus were noted if they occurred. The duration of the second stage, the need for catheterization of the bladder and the occurrence of sacral pain or rectal pressure were noted also.
Statistical analysis was with Mann-Whitney U and chi-square tests where appropriate. P < 0.05 was considered statistically significant. 
RESULTS
The two groups were comparable for age, weight, height, cervical dilatation and pain score before insertion of the extradural catheter (table I) . Forty-two patients were recruited into the study.
Four patients were excluded from further study because delivery took place within 2 h of insertion of the extradural catheter. One patient was excluded after accidental dural puncture before injection of the trial solution, and another after failure to follow the programme, leaving 17 patients in group 1 and 18 in group 2.
The time interval from injection of the trial solution to the first dose of bupivacaine was significantly longer in group 2. The mean and median rates of administration of bupivacaine and the total dose were also less in group 2, but this was not statistically significant (table II) . There was no significant difference in the number of subsequent top-ups required.
The median pain score for overall pain during labour was 3.16 in the control group (range 0-7) compared with 1.45 in the methadone group (range 0-4.7) (P < 0.01). The incidence of rectal pressure and pain score at the time of delivery were similar in the two groups. Both groups were affected by motor block, but five patients in the control group developed grade 3 motor block, compared with none in the methadone group (table III) . This was significant (P < 0.05), reflecting the greater dose of bupivacaine in the control group.
There were no significant differences between the groups in the incidence of nausea and vomiting. There were no instances of respiratory depression. Four patients in the control group developed hypotension; all responded to an increase in the rate of i.v. infusion. Four patients in the methadone group experienced mild itching, but this was elicited only by direct questioning and was not troublesome. One of these mothers had suffered from itch throughout pregnancy. There were no significant differences between the groups in neonatal Apgar scores or in the requirement for assisted delivery with either forceps or vacuum extraction. The need for bladder catheterization was significantly less in the methadone group.
DISCUSSION
This study has shown that methadone 5 mg administered extradurally in labour did not reduce significantly the requirement for bupivacaine administered subsequently. However, significant reductions were found in both pain and motor block in the methadone group.
Early reports indicated that both intrathecal and extradural morphine produced analgesia which was effective in the management of severe pain. However, the introduction of extradural opioids to obstetric practice was disappointing. Extradural morphine 2-6 mg was found to be unsatisfactory in relieving the pain of labour [2] [3] [4] . Increasing the dose to 7.5 mg was found to give satisfactory analgesia in some patients during labour, but supplementation with bupivacaine was required at delivery [5] . Similarly, extradural fentanyl 150-200 ng produced analgesia until late in the first stage of labour [6] . In this study the longer time to the first dose of bupivacaine in the methadone group indicates that patients obtained analgesia from methadone alone, but bupivacaine was required to produce adequate analgesia in all patients.
More promise has been shown in studies which combined an opioid with local anaesthetic. Fentanyl with bupivacaine produced more rapid and complete analgesia than bupivacaine alone [7] [8] [9] [10] . Extradural diamorphine 5 mg has been shown to reduce requirement for bupivacaine, pain scores and motor block in labour, but itching proved troublesome and occasionally required treatment with naloxone [11] .
The pharmacokinetics of drugs administered into the extradural space are altered in pregnancy. Obstruction of the inferior vena cava may cause distension of the extradural veins and increased flow through the azygos vein. This results in more rapid absorption of opioid from the extradural space, leaving less drug available for transfer across the dura to the spinal cord [12] . This may limit the efficacy of the extradural methadone technique in labour.
Late onset respiratory depression has been observed in patients given extradural opioids, particularly morphine. The uptake of morphine into the spinal cord is slow, as it is poorly lipid soluble and remains in the cerebrospinal fluid and migrates cephalad [13] . More lipid soluble drugs, such as methadone and fentanyl, have not been reported to cause late onset respiratory depression when used in appropriate doses. Therefore, methadone would appear to be a more suitable and potentially safer agent than morphine. However, when used as described, methadone required addition of bupivacaine to provide adequate analgesia. Analgesia was then superior to that produced by bupivacaine alone and muscle weakness was reduced.
